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1
METAL TUBES FOR GUARDRAIL

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to guardrail structure and
more particularly to a metal tube structure for guardrail with
improved characteristics.

2. Description of Related Art

A conventional guardrail comprises two parallel metal
tubes with a protective board mounted in between. Such
metal tube 100 1s shown 1n FIGS. 14 and 15 and 1s formed
by bending an elongate strip of steel sheet material 90 mto
a hoop, pressing from underside to form an elongate groove
92 having a section of mverted U and a top abutment plate
91, and welding the hoop along a weld line 93 to finish the
product.

However, the prior art suffered from several disadvan-
tages. For example, an additional polishing step 1s required
to smooth the weld line 93. Further, the metal tube 100 may
be not straight after the welding. Furthermore, the manu-
facturing process 1s time consuming, not economical. Also,
both welding and polishing are risky jobs and may contami-
nate the environment.

Thus, it 1s desirable to provide an improved metal tube
structure for guardrail mn order to overcome the above
drawbacks of the prior art.

SUMMARY OF THE INVENTION

It 1s an object of the present 1nvention to provide a metal
tube structure for guardrail so as to effect a mass production
through a simple process.

It 1s another object of the present invention to provide a
metal tube structure for guardrail in which no welding and
polishing 1s required for maintaining a straightness of the
metal tube during the manufacturing process. As such,
advantages such as a saving of time, a reduction of cost, and
a sale working environment without contamination are
obtained.

It 1s still another object of the present invention to provide
a metal tube structure for guardrail in which the metal tube
can be made smaller since the metal tube 1s assembled with
the variety depths of inner abutment mechanism. This in turn
can reduce a consumption of material.

It 1s a further object of the present invention to provide a
metal tube structure for guardrail in which no additional
polishing 1s required since there 1s no weld line on the
abutment member. As a result, a quality of the fimished
product 1s increased.

It 1s still further object of the present invention to provide
a metal tube structure for guardrail 1n which different depths
of troughs of 1nner abutment mechanisms are made possible
for being adapted to a single metal tube. This effect a great
flexibility 1n configuring the guardrail.

To achieve the above and other objects, the present
invention provides a metal tube for guardrail comprises a C
section-shaped metal tube having two lengthwise bent ends
cach having a fastening member, and an inner abutment
mechanism each having a lengthwise abutment member and
a mating fastening member at either end thereof engaged
with the fastening member of the metal tube when the inner
abutment mechanism 1s inserted into the metal tube for
securing cach metal tube and the corresponding inner abut-
ment mechanism together to form a complete assemblying
metal tube for guardrail.
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Preferably, to achieve the above and other objects, the
present mnvention provides a guardrail comprising a pair of
parallel metal tubes each having a section of C, a lengthwise
gap, and two first bent ends along the gap, each first bent end
having a lengthwise inner section and a lengthwise first
oroove; a pair of inner abutment mechanisms each having a
section of U, a horizontal abutment member, a trough
defined by two vertical sections and the abutment member,
and a pair of second bent ends along the trough, each second
bent end having two lengthwise outer sections and two
lengthwise second grooves wherein the second bent end 1s
put on the mner section with the outer section inserted into
the first groove and the inner section inserted mto the second
groove for securing each metal tube and the corresponding
abutment mechanism together; and a protective board hav-
ing either end urged against the abutment member and the
first bent ends, thereby securing the protective board
between the abutment mechanisms.

In one aspect of the present invention, either vertical
section 1s bent to cause the vertical section and the first bent

end to be at the same flat surface urged against the protective
board.

Preferably, to achieve the above and other objects, the
present mvention further provides a guardrail comprising a
pair of parallel metal tubes each having a section of C, a
lengthwise gap, and two vertical ends along the gap, each
vertical end having a lengthwise horizontal inner section; a
pair of 1inner abutment mechanisms each including a hori-
zontal abutment member having two lengthwise bent ends
and two lengthwise grooves in the bent ends; wherein the
bent end 1s put on the mner section with the inner section
inserted 1nto the groove for securing each metal tube and the
corresponding abutment mechanism together; and a protec-
five board having either end urged against the abutment

member and the vertical ends, thereby securing the protec-
five board between the abutment mechanisms.

In another aspect of the present invention, either abutment
member 1s bent to have a section of U so that the protective
board 1s urged by the vertical ends and either abutment
member.

Preferably, to achieve the above and other objects, the
present invention further provides a metal tube structure for
guardrail comprising:

an outer metal tube having a section of C, a lengthwise

gap formed between two flat ends, a horizontal 1nner

section formed perpendicular to each of the flat end;
and

an 1nner abutment mechanism having a horizontal abut-
ment member which has two bent ends each with a
oroove formed therein;

wherein each of the horizontal inner section of the outer
metal tube 1s 1nserted ito each of corresponding
oroove of the inner abutment mechanism together to
form a complete metal tube for guardrail.

The above and other objects, features and advantages of
the present ivention will become apparent from the fol-
lowing detailed description taken with the accompanying
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of a first preferred embodi-
ment of a pair of parallel metal tubes with a mounted
protective board in between forming a guardrail according to
the 1nvention;

FIG. 2 1s an exploded perspective view of metal tube and
mner abutment mechanism of FIG. 1;
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FIG. 3 1s a cross-sectional view of the assembled metal
tube and 1nner abutment mechanism of FIG. 1;

FIG. 4 1s a greatly enlarged fragmentary view of a circle
shown 1n FIG. 3;

FIG. 5 1s a cross-sectional view of assembled metal tube
and 1nner abutment mechanism according to a second pre-
ferred embodiment of the invention;

FIG. 6 1s a cross-sectional view of assembled metal tube
and mner abutment mechanism according to a third pre-
ferred embodiment of the invention;

FIG. 7 1s a cross-sectional view of assembled metal tube
and 1nner abutment mechanism according to a fourth pre-
ferred embodiment of the invention;

FIG. 8 1s a perspective view of a pair of parallel metal
tubes with a mounted protective board 1n between forming
a guardrail according to a fifth preferred embodiment of the
mvention;

FIG. 9 1s an exploded perspective view of metal tube and
mner abutment mechanism of FIG. §;

FIG. 10 1s a cross-sectional view of the assembled metal
tube and 1nner abutment mechanism of FIG. 8;

FIG. 11 1s a greatly enlarged fragmentary view of a circle
shown 1n FIG. 10;

FIG. 12 1s a cross-sectional view of assembled metal tube
and 1mner abutment mechanism according to a sixth pre-
ferred embodiment of the invention;

FIG. 13 1s a cross-sectional view of assembled metal tube
and 1nner abutment mechanism according to a seventh
preferred embodiment of the invention;

FI1G. 14 1s a cross-sectional view of a conventional metal
tube for guardrail; and

FIG. 15 1s a perspective view of the metal tube shown in
FIG. 14.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The metal tube for guardrail of the present ivention
mainly comprises an outer C-section metal tube having a
lengthwise gap and two lengthwise bent ends, each having
a fastening member, and an inner abutment mechanism
having a lengthwise abutment member and a mating fasten-
ing member at either end engaged with the fastening mem-
ber of the metal tube when the 1nner abutment mechanism 1s
inserted 1nto the metal tube for securing each metal tube and
the corresponding inner abutment mechanism together to
form a complete assemblying metal tube for guardrail.

In order to understand the best mode of the present
invention, please refer to FIGS. 1 to 4, there 1s shown a
guardrail constructed 1n accordance with a first preferred
embodiment of the invention. The guardrail comprises a pair
of parallel metal tubes 10, a pair of 1nner abutment mecha-
nisms 20 each provided 1n the metal tube 10, and a protective
board 30 mounted between the inner abutment mechanisms
20. Each of above components will now be described in
detail below.

The metal tube 10 1s formed by bending an elongate strip
of metal sheet material into one having a section of C, a
lengthwise gap 12, and two bent ends 11 along the gap 12.
In each bent end 11, there are further formed a lengthwise
inner section 13 and a lengthwise groove 14 (the best mode
of the fastening member) by bending. The inner abutment
mechanism 20 1s also formed by bending an elongate strip
of metal sheet material to have a section of U. The inner
abutment mechanism 20 comprises a horizontal abutment
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member 20a, a trough 22, a pair of bent ends 21, two outer
sections 23 at the bent ends 21, and two grooves 24 (the best
mode of the mating fastening member) at the bent ends 21
all disposed lengthwise. The protective board 30 1s selected
from glass board, wood, metal board, non-metal board, or

the like.

Following 1s a description of an assembly of one pair of
the metal tube 10 and the mmner abutment mechanism 20.
First ride the bent ends 21 of the inner abutment mechanism
20 on the mner sections 13 of the metal tube 10 with the

outer sections 23 of the inner abutment mechanism 20
inserted 1nto the grooves 14 of the metal tube 10 and the
inner sections 13 of the metal tube 10 inserted into the
ogrooves 24. A description of an assembly of another pair of
the metal tube 10 and the 1nner abutment mechanism 20 will
not be described 1n detail below since it 1s a mirror image of
the above assembly. Preferably, a fastening of the metal tube
10 and the inner abutment mechanism 20 by slightly
deforming the bent ends 11, 21 at either side of the metal
tube 10 1s performed by means of a tool. This can prevent the
metal tube 10 and the inner abutment mechanism 20 from
disengaging lengthwise. But in fact a stop member 1s pro-
vided at either side of either metal tube 10 of guardrail.
Hence, above fastening of the metal tube 10 and the inner
abutment mechanism 20 1s not critical. Next, mount either
end of the protective board 30 on the abutment member 204
of the immner abutment mechanism 20. Either end of the
protective board 30 1s urged by both bent ends 11 of the
metal tube 10 and the abutment member 20a of the 1nner
abutment mechanism 20. Hence, the protective board 30 1s
secured between the bent ends 21 of mnner abutment mecha-
nisms 20. Note that the inner abutment mechanism 20 is
enclosed by the metal tube 10. In other words, an aesthetic
factor may not be considered. Thus, it 1s possible of using an
inexpensive material or the like to replace the metal material
used herein without degrading a structural strength of the
finished guardrail. This can reduce a manufacturing cost as
one advantage of the invention.

Referring to FIGS. § and 6, second and third preferred
embodiments of the imvention are illustrated. The only
difference therebetween 1s different depths of troughs 22a
and 22b. That 1s, the depth of the trough 224 1s larger than
that of the trough 22b. These preferred embodiments enable
the metal tube 10 to be adapted to various inner abutment
mechanisms 20 having different trough depths as another
advantage of the mvention.

Referring to FIG. 7, a fourth preferred embodiment of the
invention 1s 1llustrated. The characteristic of the fourth
preferred embodiment 1s detailed below. A portion of either
vertical section 201 adjacent the bent end 21 of the inner
abutment mechanism 20« 1s further bent inward to cause the
vertical section 201 and the bent end 11 of the metal tube 10
to be at the same flat surface. This can increase a contact arca
between the protective board 30 and both the inner abutment
mechanism 20 and the metal tube 10, thereby enhancing a
fastening of the protective board 30.

Referring to FIGS. 8, 9, 10, and 11, a fifth preferred
embodiment of the invention 1s 1llustrated. The characteris-
tics of the fifth preferred embodiment are detailed below. In
cach flat end 15 of the metal tube 10a, there are further
formed a horizontal inner section 16 (fastening member)
perpendicular to the flat end 15. The inner abutment mecha-
nism 20b comprises a horizontal abutment member 26
having two bent ends 25 with grooves 28 (mating fastening
member) formed therein.

Following 1s a description of an assembly of one pair of
the metal tube 10a and the inner abutment mechanism 205.
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First slide the bent ends 25 of the inner abutment mechanism
2056 on the 1nner sections 16 of the metal tube 10a with the
inner sections 16 inserted into the grooves 28 of the inner
abutment mechanism 20b. Preferably, a fastening of the
metal tube 10a and the 1nner abutment mechanism 206 by
slightly deforming the ends 15, 25 at either side of the metal
tube 10a 1s performed by means of a tool. This can prevent
the metal tube 10a and the inner abutment mechanism 205

from disengaging lengthwise. The assembly 1s casiest
among all above preferred embodiments. Further, a contact

arca between the protective board 30 and both the inner
abutment mechanism 205 and the metal tube 10a 1s much

increased (i.e., either end of the protective board 30 is urged
by both flat ends 15 of the metal tube 10a and the abutment
member 26 of the inner abutment mechanism 20), thereby
enhancing a fastening of the protective board 30 as another
advantage of the mvention.

Note that a bending of either metal tube 10a or inner
abutment mechanism 205 1s done by means of rollers or the
like. This can eliminate the welding and polishing steps
employed by the prior art, resulting 1n a reduction of the
manufacturing cost.

Referring to FIGS. 12 and 13, sixth and seventh preferred
embodiments of the invention are 1illustrated. These two
preferred embodiments are basically variations of the fifth
preferred embodiment. For example, as shown 1n FIG. 12,
the characteristics of the sixth preferred embodiment are that
the 1nner abutment mechanism 20c 1s shaped to have a
section of U. The mner abutment mechanism 20c¢ has two
bent ends 25 each extended from the vertical section 27 and
a horizontal abutment member 26. Inner sections 16 of the
metal tube 10a are clamped firmly by the bent ends 285.
Referring to FIG. 13, it 1s found that the only difference
between the sixth and seventh preferred embodiments 1s
different depths of troughs 29. That 1s, the depth of the
trough 29 of the seventh preferred embodiment 1s larger than
that of the trough 29 of the sixth preferred embodiment.
These preferred embodiments enable the metal tube 10a to
be adapted to various mner abutment mechanisms 20c¢
having different trough depths as another advantage of the
invention.

Note that the invention can be applied to any other devices
(c.g., slides, posts, guiding slot, rail etc.) other than the
above guardrail. Also, a section of the metal tube may be
halt-circle, square, or the like other than the above circle.
Moreover, the inner abutment mechanism may not be
recessed 1n any other embodiments.

The benefits of this invention include:

I. Neither welding nor polishing 1s required during the
process of assembling metal tube and mner abutment
mechanisms. Thus, it 1s possible of effecting a mass
production through a simple process.

II. No welding and polishing means a saving of time, a
reduction of cost, and a safe working environment
without contamination.

III. The metal tube can be made smaller since the metal
tube 1s assembled with the variety depths of inner
abutment mechanism. This 1n turn can reduce a con-
sumption of material. Moreover, the inner abutment
mechanism 1s enclosed by the metal tube. Hence, an
aesthetic factor may not be considered. Thus, it 1s
possible of using an inexpensive material to replace the
metal material used herein without degrading a struc-
tural strength of the finished guardrail. This can further
reduce a manufacturing cost.

IV. No additional polishing 1s required since there 1s no
weld line on the abutment member. As a result, a
quality of the finished product 1s increased.
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V. Ditferent depths of troughs of inner abutment mecha-
nisms are made possible for being adapted to a single
metal tube. Such flexible arrangements are desired by
those skilled 1n the art.

While the invention herein disclosed has been described

by means of specific embodiments, numerous modifications
and variations could be made thereto by those skilled 1n the

art without departing from the scope and spirit of the
invention set forth in the claims.

What 1s claimed 1s:

1. A guardrail comprising:

a pair of parallel metal tubes each having a section of C,
a lengthwise gap, and two vertical ends along the gap,
cach vertical end having a lengthwise horizontal inner
section;

a pair of mner abutment mechanisms each including a
horizontal abutment member having two lengthwise
bent ends and two lengthwise grooves 1n the bent ends
wherein the bent end 1s put on the 1mnner section with the
inner section inserted 1nto the groove for securing each
metal tube and the corresponding abutment mechanism
together; and

a protective board having either end urged against the
abutment member and the vertical ends, thereby secur-
ing the protective board between the abutment mecha-
nisms.

2. A guardrail comprising:

a) two metal tubes with a C-shaped cross section, each of
the two metal tubes having:
1) a first pair of bent ends;
i1) a lengthwise gap formed between the first pair of
bent ends; and
111) two fastening members, one fastening member
formed on each of the first pair of bent ends;

b) two inner abutment mechanisms, each of the two inner
abutment mechanisms having:
1) a horizontal abutment member; and
i1) two mating fastening members,

wherein each of the two fastening members slidably
engages one of the two mating fastening members; and

c) a protective board having two opposing ends, each of
the two opposing ends being inserted into the length-
wise gap of one of the two metal tubes.

3. The guardrail according to claim 2, further comprising
two second vertical sections located on each of the two metal
tubes, each second vertical section being located between
one of the two first pair of bent ends and an outer circum-
ference of one of the two metal tubes.

4. The guardrail according to claim 3, wherein each of the
two fastening members on each of the two metal tubes
includes fiat section; and each of the two mating fastening
members 1ncludes a second groove, wherein each flat sec-
tion 1s slidably mserted mto one second groove.

5. A tube assembly for a guardrail comprising:

a) a metal tube with a C-shaped cross section and having:
1) a first pair of bent ends;
1) a lengthwise gap formed between the first pair of
bent ends; and
ii1) two fastening members, one fastening member
formed on each of the first pair of bent ends; and

b) an mner abutment mechanism having:
1) a horizontal abutment member; and
i1) two mating fastening members,

wherein each of the two fastening members slidably
engages one of the two mating fastening members.
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6. A metal tube structure for guardrail comprising;: wherein each of the horizontal 1nner section of the outer

an outer metal tube having a section of C having two metal tube 1s 1nserted into each of corresponding hori-

vertical flat ends, one vertical flat end extending from zontal groove of the inner abutn}ent mechanism
each of two ends of the C section, a lengthwise gap together to form a complete assemblying metal tube for

formed between the two vertical flat ends, a horizontal > guardrail. . . . .
: : 7. The guardrail of claim 6, wherein the inner abutment
mner section formed at a lower end of each of the two

. . . hanism 1s further shaped to h tion of U, and th
vertical flat ends and extending toward an outside of the MECANLSIT LS TERCT SNAPed 10 Ve a SeCHON O L, anth e

lenothw: p Ficular t h of the t inner abutment mechanism has two bent ends, each
CASHIWISE £4p altl peIpenticliidr 10 catll O The TWO extended from an upper end of a vertical section and a
vertical flat ends; and

horizontal abutment member of the section U, and each of

an inner abutment mechanism having a horizontal abut- '” the inner sections of the metal tube is inserted into each of
ment member which has two bent ends each extending the corresponding bent end of the inner abutment mecha-
from an outer end thercof toward an inner side of the nism together to form a complete assemblying metal tube for
horizontal abutment member and having a horizontal guardrail.

ogroove extending toward the mner side of the horizon-
tal abutment member formed therein; * ok & % ok
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